Light- and electronmicroscopic study of infiltration of resin into initial caries lesions--a new methodological approach.
It was the purpose of this pilot study to investigate resin infiltration into various types of initial subsurface caries lesions using a combined microscopic technique with polarized light microscopy and fluorescence microscopy and subsequent scanning microscopy with EDX-element analysis. Six extracted premolars with initial caries lesions were used. Five were infiltrated with resin after imbibition of the subsurface carious pore volume of enamel with sodium fluorescein solution. After light curing the unbound dye was removed by washing out in water. Serial sections were cut through the lesions and investigated with polarized light microscopy, fluorescence microscopy and simultaneously with both microscopic techniques. The same sections were then studied with scanning electron microscopy and EDX-element analysis to prove the infiltration of the resin into the lesions. The results showed, that the combination technique adds further morphologic information to infiltration behaviour of the resin. The individual volume of early acute lesions versus chronic lesions involving dentin, and the fluorescein bound by resin was well documented in serial sections. The EDX calcium and phosphorus signals correlate negatively with the lesion extension, and the carbon signal correlates positively, thus labelling the resin infiltration. It could be demonstrated that resin infiltration is dependent from the pore volume of the lesion. It can be concluded that the combined polarized light microscopy with fluorescence microscopy is an advantageous tool for studying infiltration of resin into hard tissues.